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Amendments to the Claims 

The following Listing of Claims replaces all prior versions, and listings, of claims in 
the application. 



Listing of Claims : 



Claim 1 (currently amended): A method, comprising: 

dividing a color digital imag e from an imag e sensor into a plurality of blocks; 
calculating determining a correlation (Cor) matrix (Cor) of RGB from color values 
chann e ls of a color digital sakl image s e nsor ; 

e stimating ascertaining a correlation matrix (CorNN) fer-an of noise in the imagensenser 

HViOV, 

calculating a new color conversion matrix_C N Ew using Cor and Corm, as in 
accordance with C N ew =C N oMiNAL(Cor - CorNN) T (Cor _1 ) T , where Cnominal is a s e cond 
nominal color conversion matrix calculated for th e whol e pictur e imag e; and 

color converting the color values of the image by applying said -the new color 
conversion matrix C N ew to all pix e ls in a block, block by block the color values . 

Claim 2 (currently amended): The method of claim 1, wher e in: 

th e s t e p of further comprising dividing is such that s aid color digital the image is 

divid e d into a plurality of n o n overlapping NxM blocks that are e ach at least largo enough to 

yi e ld s e cond ord e r statistic s of imago s ignal s image areas . 

Claim 3 (currently amended): The method of claim 4-2, wherein: 
the step of estimating is such that tho ascertaining comprises ascertaining for each 
image area i a respective correlation matrix fCorNNfH comprising values of noise variation 
determined for the respective image area i of the imag e sensor nois e comprises a sum of tho 
fix e d patt e rn noise, shot nois e and r e adout noise, wherein a varianc e of said fix o d pattern 
noise and shot noise for each RGB channel depends on light int e nsity and is estimat e d from 
th e av e rag e RGB valu e s in a particular block . 



Claim 4 (currently amended): The method of claim 4-2, wherein: 
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the st e p of th e calculating is such tha t determining comprises determining for each 
image area i a respective correlation matrix Cor (0 having values derived from color values in 
the respective image area i is a first correlation matrix based on said pixel values in each 
resp e ctiv e pixel group, and CorN N is a s e cond corr e lation matrix based on the estimat e d nois e 
of said pix e l values in e ach r e sp e ctiv e pixel group . 

Claim 5 (currently amended): The method of claim 1, furth e r comprising: 
conv e rting mor e than thr ee color channels e ach with different nois e statistics into a 
standard color space by adaptiv e ly w e ighing and choosing a color channel that r e sults in 
minimum noise with a color conv e rsion matrix wherein the determining, ascertaining, 
calculating, and color converting are performed on color values of the image in three or more 
color channels . 

Claim 6 (currently amended): The method of claim 12, wherein: 

the step of dividing comprises grouping pixels of the image into the image areas based 

on local is such that said pixels are group e d according to their having similar statistics 

determined from the color values of the image . 

Claim 7 (currently amended): The method of claim 12, wherein: 
the st e p of dividing comprises grouping pixels of the image into the image areas in 
accordance with a is such that said pixels are grouped according to th e ir having similar colors 
using clustering process or a^vector quantization proc e ss e s process applied to the color values 
of the image to calculate the color conversion matrix for that block . 

Claim 8 (currently amended): The method of claim 12, wherein: 
the step of calculating comprises calculating for each image area i a respective new 
color conversion matrix is such that Cnew(D is calculated via a numerical m e thod such as 
conjugate gradient or steepest d e sc e nt m e thod wh e re a starting point for CM Ew4s based on the 
nominal color conversion matrix Cnominal or the respective new color conversion matrix 
Cnf.wOO calculated for an image area k m atrix of an adjacent Mee kthe image area i . 
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Claim 9 (currently amended): A method of color conv e rting a digital color picture' 
imag e made up of pixels , comprising: 

dividing th e pictur e ar e a of said a color pictur e digital image into a plurality of smaller 
pixelimage areas , e ach pix e l having a plurality of pixel valu e s each corresponding to a 
diff e rent color chann e l ; 

for each of the image areas, calculating a respective color conversion matrix based on 
the color values of the image area : and 

color converting each of the image areas by applying the respective color conversion 
matrix to color values of the image area p rocessing said pix e l valu e s for e ach r e spective pix e l 
in e ach respective pix e l group, using a first color conversion matrix, said first color 
conversion matrix being based on said pixel values in each r e spective pixel group . 

Claim 10 (currently amended): The method of claim 9, wherein: 
said firs t the calculating comprises, for each image area i, calculating a respective 
color conversion matrix Cnfw(i) is calculated bv in accordance with 

Cnew£D =C N OMiNAL(Cor£0 - CorNNOD^Cor' 1 ^) 7 

wherein Cnominal is a second nominal color conversion matrix calculated for the whol e 
pictur e image , each of the Corfi) is a figst -respective correlation matrix determined from color 
values of the image area i based on said pixel values in e ach r e spectiv e pix e l group , and each 
of the CorNTM p*) is a s e cond respective correlation matrix of noise in the image area i based on 
the estimated noise of said pixel valu e s in e ach resp e ctiv e pixel group . 

Claim 1 1 (currently amended): The method of claim 10, wherein: 
e ach pixel in a pixel group, prior to processin g the color converting , each image area i 
has color values (Rj raw Gj |raw Bj raw ) in a red, green, blue color space has a first pix e l valu e 
corr e sponding to the color chann e l red (R^), a second pixel value corr e sponding to the color 
channel gre e n (G ^ ) and a third pix e l valu e corr e sponding to th e color chann e l blu e (B ^). 



Claim 12 (canceled) 
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Claim 13 (currently amended): The method of claim 11, wherein: 

s aid first each color correlation matrix (Cor£i) is determined in accordance with 



-Gor- 



N 



T R rAi)'G raw (i) Z*«,('M«(0 



/=1 

N 



1=1 

N 



r=1 



N 



)=1 

N 



i=l 

N 



Cor(/) = — 

AT, 



N 



1=1 



/=! /=1 /=! 

i^rM-Gj^ii) 2LG Uaw (i)-G Uaw (i) ic^-B^d) 

i=\ /=1 /=!' 

A 7 • A 7 A 7 

Z^^(O-^O) t,Gj^,(i)-B Jtfmf (t) t.B. raw (i).B Jtraw (i) 



i = l 



/ = 1 



/ = 1 



where i is the pixel position in said pix e l group the image area i , and Nj is the-a respective 
total number of pixels in said pix e l group the image area i . 

Claim 14 (currently amended): The method of claim 11, wherein: 

said s e cond each correlation matrix (Cor NN (j) is determined in accordance with 

^0) 0 0 
0 <r 2 G (j) 0 
0 0 ct 2 b (j) 

where, for said pixel group, a R * s th e e stimated a standard deviation of noise value in 
the red color channel of image area n *q-<t g (j)is th e e stimated a standard deviation of noise 
value in the green color channel of image area h and M &-cr e (/)J s th e e stimat e d a standard 
deviation of noise value in the blue color channel of image area i . 

Claim 15 (currently amended): The method of claim 44-10, wher e in: 
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said socond further comprising calculating the nominal color conversion matrix 
Cnominal is calculat e d by minimizing the sum of a squared [-] difference between a spectral 
sensitivity function of color values in the color-converted spaee simage area and a standard 
color space. 

Claim 16 (canceled) 

Claim 17 (currently amended): The method of claim 4-1-K), wherein: 

prior to the color converting, each image area i has color values in a four-channel 

color space e ach pix e l in a pix e l group has four pix e l values corresponding to th e color 

chann e ls cyan, mag e nta, y e llow and white . 

Claims 18-20 (canceled) 

Claim 21 (new): The method of claim 1, wherein the color converting comprises 
applying the new color conversion matrix Cnew to all the color values in only a portion of the 
image. 

Claim 22 (new): The method of claim 1, wherein the color converting comprises 
applying the new color conversion matrix C N ew to all the color values of the image. 

Claim 23 (new): A system, comprising: 
a memory storing a color digital image; and 
a processing system operable to: 



determine a correlation matrix (Cor) from color values of the image; 
ascertain a correlation matrix (CorNN) of noise values in the image; 
calculate a new color conversion matrix C NEW in accordance with 

Cnew = C N oMiNAL(Cor - CorNN) T (Cor _1 ) T , where C NO minal is a nominal 

color conversion matrix; and 
color convert the color values of the image by applying the new color 

conversion matrix C N ew to the color values. 
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Claim 24 (new): The system of claim 23, wherein the processing system additionally 
is operable to: 

divide the image into a plurality of image areas; 

ascertain for each image area j a respective correlation matrix CorNN(j) comprising 
values of noise variation determined for the respective image area j; and 

determine for each image area j a respective correlation matrix Cor(j) having values 
derived from color values in the respective image area j. 

Claim 25 (new): A system, comprising: 
a memory storing a color digital image; and 
a processing system operable to: 

divide the image into a plurality of image areas; 

for each of the image areas, calculate a respective color conversion matrix 

based on the color values of the image area; and 
color convert each of the image areas by applying the respective color 

conversion matrix to color values of the image area. 

Claim 26 (new): The system of claim 25, wherein, for each image area j, the 
processing system additionally is operable to calculate a respective color conversion matrix 
CnewG) i n accordance with 

CnewG) =C NO MiNAL(Cor(j) - CorNN(j)) T (Cor 1 (j)) T 

wherein Cnomtnal is a nominal color conversion matrix, each of the Cor(j) is a respective 
correlation matrix determined from color values of the image area j, and each of the Cor/NNG) 
is a respective correlation matrix of noise in the image area j. 



